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Abstract 
Conodonts were found to be abundant in the 
Middle Pennsylvanian, Mecca Quarry Shale, Parke 
County, Indiana. Nine forms were identified 
in this black fissile shale from a locality along 
Montgomery Creek near the town of Mecca. These 
elements are: Hindeodella parva, Idiognathodus 
delacatus, Gondolella sp. a, Ozarkodina delacatula, 
Lonchodina clarki, Ligonodina typa, Lonchodus 
simplex, Metalonchodina bidentata, and Neoprio­
niodus conjunctus. 
Ratios of elements to each other were 
determined and used to arrive at an idea of 
what conodont assemblages were present. At 
least three asemblages are presented; Scotto­
gnathus, Duboisella, and Illinella. These 
assemblages compare well with what is known to 
be present in other Pennsylvanian shales described 
by Collinson et al. (1972). No natural intact 
assemblages were found in the shale. 
Introduction 
Conodonts are microscopic toothlike struc­
tures that range in length from . 5  mm to 4 mm. 
They have variable shapes ranging from simple 
cones to bars, blades, and complex platforms. 
Conodonts are composed of concentric layers of 
calcium metaphosphate (Collinson, 1963). These 
layers have been built up through the accretion 
of lamellae around a pulp cavity (Hass, 1962). 
Conodonts were first discovered by Christian 
H. Pander in 1856 from Paleozoic rocks of eastern 
Europe. Pander coined the term Conodonten for 
their toothlike appearance. Conodonts range 
from the Upper Cambrian to the Upper Cretaceous 
and many are so distinctive in appearance and 
wide spread geographically as to be useful as 
index fossils in determining the age of strati­
graphic units. They are found world wide and 
in most types of rock deposited under marine 
conditions. 
The biologic affinities of conodonts are 
unknown (Rhodes, 1954) but many postulates as 
to their origins exist. One theory by Seddon 
and Sweet (1971) compares conodonts to the 
grasping structures of chaetognaths. The most 
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recen t theory is by Melton and Scott (1973) and 
is the most convincing by virtue of having a 
whole animal. Eight specimens representing four 
complete conodont animals were found in the 
Bear Gulch Limestone in the Mississippian of 
Montana. The internal structure, shape, and 
composition of Melton and Scott's animal suggests 
to them that the fossils represent soft bodied 
primitive vertebrates. They have created a 
new subphylum within the Chordata, Conodonto­
chordata, to accomodate these fossils. The 
greatest problem in positively identifying the 
Bear Gulch fossils as being an actual conodont 
animal is the randomness of the conodont elements 
within the animal. This suggests the possibility 
that the Bear Gulch animals were conodont predators 
rather than conodont bearers. 
It has become widely held that each conodont 
element was part of a mirror imaged pair and 
from this arose a concept of a bilaterally 
symmetrical conodont bearing organism ( Lane, 
1968). Such bilaterally symmetrical assemblages 
have been found in situ in rocks but these have 
never been associated with a recognizably 
bilateral animal. 
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Shales have become one of the most abundant 
sources of conodonts. Rhodes (1952) found a 
great abundance of conodonts and conodont assem­
blages in the black shale of Northern Illinois. 
The Mecca Quarry Shale of Parke County, Indiana 
has so far provided nine forms of conodont 
elements of at least three possible conodont 
assemblages. The collecting site (swt, NW!, 
SEt, SEC. 30, T. 15N., R. SW.) is in the bed 
of a small tributary of Raccoon Creek named 
Montgomery Creek. 
Stratigraphy 
The Mecca Quarry Shale member is part of 
the Linton Formation. It consists of evenly 
bedded, sheety, alternating gray and black, 
carbonaceous shale. The Mecca Quarry Shale 
lies upon a transgression shell breccia and 
the Indiana Coal IIIA (Fig. 1A). A marine 
limestone covers the Mecca Quarry Shale. The 
Mecca Quarry Shale member is 1'5 1/8" in 
thickness (Zangrel and Richardson, 1963). 
At the collecting site the upper lime­
stone layer has been removed by the eroding 
action of Montgomery Creek. The Mecca Quarry 
Shale is exposed on the ridges of the valley, 
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in the floor of the creek bed, and on the talus 
of strip mining in the area. The shale is 
divided into six distinct layers ( Fig. 1B ) 
which are the result of cyclic deposition of 
the shale due to changes in depth of the water 
in the Illinois Basin. Parke County ( Fig. 2) 
is situated in the shallow transition zone on 
the margin of the constantly sinking Pennsyl­
vanian, Illinois Basin ( Eardley, 1951). This 
was a period of rapid change along the margins 
of the epicontinental sea. Zangrel and Richardson 
(1963) established the time involved in the 
deposition of the Mecca Quarry Shale was four 
years. During this time, four periods of low 
water alternating with four periods of high 
water may be distinguished. There appears to 
be little doubt that these dry and wet periods 
reflect seasonal cycles similar to those 
presently characteristic of tropical savanna 
climates with wet and dry seasons (Zangrel and 
Richardson, 1963). The shore line changes were 
possibly related to world wide changes of sea 
level related to glaciation in Gondwanaland. 
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Figure 1. Stratigraphic position of the Mecca 
Quarry Shale from Parke County, Indiana 
(modified from Zangrel and Richardson, 
196 3). 
A. 
VLM = Velpen Limestone Member - 7'8" 
MQS = Mecca Quarry Shale - 1'5 1/8" 
TSB = Transgression shell breccia - 0-14" 
Coal = Indiana IIIA coal 1 '7" " 
UC = Underclay - 3' 4" 
B. 
S1 = Black well bedded splintery layer - 2" 
S2 = Hard black sheety layer - 5" 
S3 = Soft black sheety layer - 2t" 
S4 = Moderately hard black sheety layer - 3," 
S5 = Soft grey sheety layer - 3!" 
S6 = Hard black Dunbarella - 5/8" 
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Figure 2. Map of the Pennsylvanian Illinois Basin 
showing the position of Parke County (P.C.). 
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Extraction Method 
Mass extraction of conodonts from the 
matrix of black shale was, until recently, 
impossible. The black shales are much harder 
than the calcium metaphosphate of the conodonts 
because of high concentrations of pyrite ( FeS ) 
found in them. Extraction methods with the use 
of acetic acids or petroleum products such as 
gasoline or Stoddard solvent which dissolve 
limestone, dolomite calcareous shales, and 
soft shales adequately, have no effect on black 
shales ( Collinson, 1963). As a result, black 
shales were considered poor sources of conodonts 
because an effective extraction method was not 
known. 
The following extraction method was obtained 
from Mr. Rodney Norby of the Illinois State 
Geologic Survey, Urbana. Common chlorine 
bleach was found to dissolve black shale. 
Sections of shale were split along their bedding 
surfaces in thicknesses of approximately .5 cm. 
These sections were submerged in several 
containers of bleach. There is no immediate 
effect on the shale because in most cases the 
shale surface has oxidized. It takes approximately 
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four days for the shale to begin disintegration 
after which the process increases rapidly. The 
process can be accelerated by the addition of 
a few crystals of NaOH. As the shale dissolves, 
it is seived on a daily basis. The bleach, 
containing the dissolved shale, is poured 
through three seives. The top seive is a 16 
mesh and is used to remove large shale fragments. 
The middle seive is a 60 mesh which is used to 
remove large shale fragments and other debris, 
conodonts are not usually trapped by this 
seive. The bottom seive is a 170 mesh. The 
conodonts are trapped here along with many 
small shale particles. The bleach can be 
reused by collecting it in a container placed 
under the 170 seive. The material in the seives 
is then washed with water several times to prevent 
the shale particles and conodonts from sticking 
together. This last operation is essential to 
complete the extraction. The seived material 
is allowed to dry in the seive for several hours 
at room temperature. 
The final step of the extraction involves 
separating the conodonts from the seived shale 
by the use of a heavy liquid tetrabromoethane. 
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This step was described by Collinson ( 1963). 
A six inch glass funnel with a section of 
plastic tubing on the small end with a hose 
clamp is used as the separating apparatus. 
The funnel is filled approximately half full 
with tetrabromoethane into which the seived 
shale is stirred. The conodonts and some 
other heavy materials such as pyrite chips, 
calcite, and iron oxide settle to the bottom 
of the funnel. The tetrabromoethane has a 
specific gravity of about 2.75. Most conodonts 
have a specific gravity ranging form 2.89 to 
3. 10 ( Ellison, 1944). The settling time is 
usually from 10 to 13 hours. The conodonts 
are then drained out of the bottom of the 
separating apparatus into a funnel of fine 
cotton cloth and washed with isopropyl 
alcohol to remove the tetrabromoethane. This 
filtered and washed material is then observed 
under a stereoscopic microscope at 50x and 
the conodonts are lifted out with a size 00 
brush. Approximately eight pounds of shale 
was processed in this manner. 
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Morphology 
Most early conodont workers assumed that 
conodonts once functioned as ingestive aids or 
teeth. Conodont terminology has been based to 
a large degree on this assumption. Rhodes (1954) 
and Hass (1962) state there is no reason for 
believing that the names of the parts of elements 
applied by Pander and others in the 19th Century 
bore any relation to the function of these 
structures. Hass (1962) feels that the termi­
nology now used is adequate even though it has 
not been completely standardized. The morpho­
logical terms in use are listed below and the 
parts of the conodont to which these terms 
refer are indicated in Fig. 3 (Hass, 1962). 
aboral view. Side of the conodont that contains 
the pulp cavity. The underside of the 
conodont. 
anterior bar (12). Forward end of a bar or blade 
which is in a direction opposite to the 
inclination of denticles. 
anticusp (12). Anterior downward projection of 
the main cusp or anterior bar. 
blade (2). Laterally compressed structure of 
platform conodonts that bear denticles. 
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carina (6). Central ridge of the nodes or low 
denticles on the oral surface of the 
platform on platform conodonts. 
denticle (1, 9). Spinelike, needle-like, or 
sawtooth-like structures supported by a 
blade or bar. 
lateral view. Side view of the conodont. 
main cusp (8). Large denticle located directly 
above the pulp cavity. 
oral view. Side of the conodont opposite of the 
pulp cavity. The top of the conodont. 
platform (3). Laterally broadened and flattened 
portion of the blade. 
posterior bar (11). Rear or back end of a bar 
or blade which is the end toward which the 
denticles are inclined. 
pulp cavity (7, 10). Pit or cavity on the aboral 
surface. It is present on all true conodonts. 
transverse ridge (4). Ridge on the oral surface 
of the platform on platform conodonts. 
trough (5). Furrow on the oral side of the platform 
on platform conodonts. 
- 1 4-
Figure 3. Morphology of bar and platform conodonts. 
1 = denticle 
2 = blade 
3 = platform 
4 = transverse ridge 
5 = trough 
6 = car in a 
7 = pulp cavity 
8 = main cusp 
9 = denticle 
10 = pulp cavity 
11 = posterior bar 
12 = anterior bar or anti cusp 
lateral view 
oral view 
aboral view 
lateral view 
� 7 
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Elements 
There are two distinct types of conodont 
elements in the Mecca Quarry Shale. The Plat­
form group are recognized by being flattened 
and plate-like with a greatly expanded pulp 
cavity. Idiognathodus delacatus (Pl. 1, fig. 3) 
and Gondolella sp. a (Pl. 1, fig. 4) are plat­
form elements which are common in the shale. 
The bar conodonts usually have a bar supporting 
various sizes and shapes of denticles. Hindeo­
della parva (Pl. 1, fig. 1), Ozarkodina dela­
catula (Pl. 1, fig. 2), . .  Lonchodus simplex (Pl. 1, 
fig. 5), Neoprioniodus conjunctus (Pl. 1, fig. 6), 
Lonchodina clarki (Pl. 1, fig. 7), Metalonchodina 
bidentata (Pl. 1, fig. 8), and Ligonodina typa 
(Pl. 1, figs. 9, 10) are the bar elements in the 
shale. The following descriptions are of the 
elements collected from the Mecca Quarry Shale. 
Hindeodella parva (Pl. 1, fig. 1). 
Description: The bar is thin and compressed 
laterally. The bar is straight with a 90 degree 
anticusp on the anterior end. There are three 
sizes of denticles supported by the bar. The 
main cusp occurs at the apex of the anticusp 
and bar and is approximately twice the height 
-17-
and width of the next largest denticle. Posterior 
of the main cusp are medium denticles alternating 
with small denticles which are one half the size 
of the medium denticles. Each medium denticle 
is separated from the next by four to five 
small denticles. The anticusp contains four 
uniform small denticles. The denticles are 
all separate and distinct from each other and 
are not fused in any way. 
Remarks: Few Hindeodella are found with the 
entire anticusp intact but the bar and denticles 
usually survive in excellent condition. 
Ozarkodina delacatula ( Pl. 1, fig. 2). 
Description: The bar is thick and compressed 
laterally. The bar is arched in mature elements 
though the arch is not as prominent in immature 
elements ( Baesemann, 1973). The flattened 
and blade-like denticles are fused at their bases. 
The main cusp is located at the apex of the 
curve of the bar and is only slightly larger 
than the rest of the denticles which are a 
uniform size. 
Remarks: The majority of Ozarkodina are broken 
at the apex of the curve of the bar anterior 
of the main cusp. 
-18
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Idiognathodus delacatus (Pl. 1, fig. 3). 
Description: The platform is an elongated gondola 
shape. The oral surface of the platform is 
ornamented with low transverse ridges transected 
by a single medial longitudinal trough. The 
node-like denticles of the carina extend into 
the trough approximately half of the length 
of the trough. The blade is large with saw-
tooth denticles fused at the bases. The pulp 
cavity is greatly expanded on the aboral 
surface of the platform and extends into the 
blade. 
Remarks: Most Idiognathodus are found complete. 
A few have the blade broken off near its inter­
section with the platform. 
Gondolella n. sp. a (Pl. 1 ,  fig. 4). 
Description: The gondola shaped platform is 
tapered equally at the anterior and posterior 
ends. The denticles of the carina are small 
and uniform with the exception of a large 
terminal posterior denticle. The margins of 
the platform are smooth. The pulp cavity is 
greatly expanded beneath the posterior denticle 
on the aboral surface. The pulp cavity tapers 
anterior from the expanded area the length of 
the carina. No blade is present. 
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Remarks: Gondolella was preserved entirely in 
most cases due to its lack of fragile denticles 
and the stoutness of the platform. Clark and 
Mosher (1966) described this as "new species a''• 
It has not been given a species name at this 
time. 
Lonchodus simplex ( Pl. 1, fig. 5). 
Description: The bar is straight with large 
uniform denticles. The denticles are strongly 
curved and evenly spaced. 
Remarks: No Lonchodus were found with more than 
four denticles intact. Breakage was high due 
to the fragile bar. 
Neoprioniodus conjunctus ( Pl. 1 ,  fig. 6). 
Description: The main cusp is large. The anterior 
bar is short and contains uniform small denticles 
with fused bases. The posterior bar is abbre­
viated and lacks denticles. In lateral view, 
the bar is strongly curved under the first 
denticle anterior of the main cusp. The pulp 
cavity is located beneath the first anterior 
denticle. 
Remarks: The main cusp usually survives intact 
due to its large diameter. The denticles are 
usually missing their tips. 
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Lonchodina clarki ( Pl. 1, fig. 7). 
Description: There is one large main cusp located 
directly above the pulp cavity. The anterior and 
posterior denticles are small and uniform in 
size. In oral view the anterior and posterior 
bars intersect at approximately 45 degrees at 
the position of the main cusp. In lateral view, 
the bar is strongly curved at the position of 
the main cusp. 
Remarks: The anterior and posterior bars are 
usually broken near their intersection with 
the main cusp. 
Metalonchodina bidentata ( Pl. 1, fig. 8). 
Description: This species is similar to Lonchodina 
in general appearance. There is one large main 
cusp. The most anterior denticle is located 
directly above the pulp cavity and the four 
remaining smaller anterior denticles are uniform 
in size. The posterior bar is abbreviated and 
contains no denticles. In lateral view the bar 
is strongly curved at the position of the main 
cusp. 
Remarks: These elements have been collected in 
relatively good condition due to the small size 
of the anterior and posterior bars. 
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Ligonodina typa ( Pl. 1, figs. 9, 10). 
Description: There is one large main cusp 
located directly above the pulp cavity. The 
anterior and posterior denticles are small and 
of uniform size. In lateral view, the bar is 
strongly curved at the position of the main 
cusp. In oral view, the anterior and posterior 
bars intersect at approximately 90 degrees at 
the position of the main cusp. 
Remarks: The anterior and posterior bars are 
usually broken near their intersection with the 
main cusp. 
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Plate 1. Conodonts from the Pennsylvanian Mecca 
Quarry Shale. 
Fig. 1 • Hindeodella parva 
Fig. 2. Ozarkodina delacatula 
Fig. 3. Idiognathodus delacatus 
Fig. 4. Gondolella sp. a 
Fig. 5. Lonchodus simplex 
Fig. 6. Neoprioniodus conjunctus 
Fig. 7. Lonchodina clarki 
Fig. 8. Metalonchodina bidentata 
Figs. 9, 10. Ligonodina typa 
- 3-
10 
5 
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Conodont Assemblages 
Natural conodont assemblages have been 
recognized for many years. An assemblage 
consists of several different kinds of discrete 
conodont elements that are presumed to represent 
parts of one animal ( Hass, 1962). Scott (1934) 
was one of the first to describe a convincing 
natural assemblage. Although most conodont 
elements have been named, it has now been 
generally accepted that the single elements 
described as species were in reality parts of 
assemblages ( Jeppsson, 1971). Assemblages were 
originally named for the discoverer or the 
loc�tion in which the assemblage was first 
discovered. The acceptable method of naming 
assemblages would be to use the name of the 
first named element. The other individual 
elements of the assemblage are numbered rather 
than receiving an individual name. This trend 
is due to the ever increasing importance of the 
assemblage over the individual element in conodont 
classification as more natural assemblages are 
found. This taxonomy based on the reconstruction 
of the skeleton of the conodont bearing animal 
is one of the most widely used methods at this 
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time. Lindstr�m (1970) has proposed a supra­
generic taxonomy for naming single conodont 
element assemblages. There is thus a great 
deal of confusion in settling on an acceptable 
nomenclature for natural assemblages as assemblage 
names are converted to the new prominent element 
system. Klapper and Phillip (1971) stated that 
our taxonomy rested on unsure foundations and 
that our nomenclature could only be provisional. 
In this paper, the original.name given to the 
conodont assemblages will be used. 
Conclusions as to the assemblages present 
are based on ratios as well as individual species 
of elements located in the shale ( Table 1). In 
all cases, the ratios of elements to each other 
do not correspond exactly to the ratios expected. 
This is due to the fact that only elements were 
counted that were complete enough to be identified 
as one individual element. Due to the high 
fragmentation of certain species, they could 
not be counted accurately. Lonchodus simplex 
is an element that suffered a high breakage 
rate and thus could not be counted accurately. 
The element types and in most cases the ratios 
of the elements to each other correspond to 
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informa tion recorded by Rhodes (1952) and 
Collinson et al. (1972) on conodont assemblages 
from a Pennsylvanian black shale of La Salle 
County, Illinois. 
Scottognathus (Fig. 4) as described by 
Scott (1934) and named by Rhodes (1953) is 
almost surely present (Table 1). Scottognathus 
contains one pair of Idiognathodus delacatus, 
one pair of Ozarkodina delacatula, four pairs 
of Hindeodella parva, and one pair of Synprio­
niodina sp. , this last of which no positively 
identifiable elements were found in the Mecca 
Quarry Shale. These elements occur in the 
ratio of 1:1:4:1. This assemblage has also 
been known as Idiognathodus for the prominent 
Idiognathodus element (Baesemann, 1973). 
Duboisella (Fig. 4) was discovered by 
Du Bois (1943) and named by Rhodes (1952) is 
probably present (Table 1 ). Duboisella 
contains two pairs of Ligonodina typa, two 
pairs of Lonchodina clarki, one pair of 
Metalonchodina bidentata, one pair of Neoprio­
niodus conjunctus, and one pair of Hibbardella 
sp. , this last of which no elements were 
positively identified although there were two 
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possi ble fragments. These elements occur in the 
ratio of 2:2:1:1:1. This assemblage has also been 
identified as Idioprioniodus (Baesemann, 1973). 
Illinella (Fig. 4) another Pennsylvanian 
assemblage described by Rhodes (1952) is also 
possibly present (Table 1). Illinella contains 
one pair of Gondolella sp. a, two pairs of 
Lonchodina clarki, and four pairs of Lonchodus 
simplex. These elements occur in the ratio of 
1:2:4. The single element Gondolella is most 
numerous due to its stoutness resulting in 
low breakage as compared to Lonchodina and 
Lonchodus which are very fragile and easily 
broken. This assemblage is often denoted as 
Gondolella for the prominent Gondolella element 
as described in personal communication with 
Rodney Norby of the Illinois Geologic Survey. 
Although no actual natural assemblages 
were located in observing the bedding surfaces 
of the shale, the numbers and ratios of elements 
collected along with substantiating literature 
of other Pennsylvanian assemblages indicated 
the assemblages present. The rapid deposition 
of the shale layers (Zangrel and Richardson, 1963) 
and the compaction caused by the overlying lime­
stone layer are major factors in random assortment 
of the elements. 
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Table 1. Numbers of conodont elements collected 
from the Mecca Quarry Shale. The 
corresponding assemblages are indicated. 
D = Duboisella 
S = Scottognathus 
I = Illinella 
-29-
Species Number Assemblage 
Hindeodella Earva 10 1 s 
Idiognathodus delacatus 63 s 
Gondolella sp. a 46 I 
Ozarkodina delacatula 37 s 
Lonchodina clarki 23 D, I 
Ligonodina tyEa 16 D 
Metalonchodina bidentata 5 D 
NeoErioniodus conjunctus 6 D 
Lone hod us simElex (many fragments) I 
Total 267 
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Figure 4. Probable assemblages of the Mecca 
Quarry Shale (modified from Collinson et al., 
1973). 
Scottognathus 
i = Idiognathodus delacatus 
o = Ozarkodina delacatula 
h = Hindeodella parva 
s = Synprioniodina sp. 
Illinella 
g = Gondolella sp. a 
1 = Lonchodina clarki 
x = Lonchodus simplex 
Duboisella 
b = Hibbardella sp. 
n = Ligonodina typa 
m = Metalonchodina bidentata 
p = Neoprioniodus conjunctus 
1 = Lonchodina clarki 
g 
h 
Scot tog no thus lllinell� 
Dubois e l  la 
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Associated Fauna of the Mecca Quarry Shale of 
Montgomery Creek, Zangrel and Richardson (1963) 
Porifera - unidentified species 
Coelenterata - Lophophyllidium proliferum 
Bryozoa - unidentified species 
Brachiopoda 
Inarticulata 
Lingula mytiloides 
Articulata 
Mollusca 
Desmoinesia nuricatina 
Mesolobus mesolobus 
Composita subtilita 
Neospirifer sp. 
Cephalopoda 
Pseuorthoceras knoxense 
Pelecypoda 
Arthropoda 
Myabina meeki 
Dunbarella sp. 
Nucula parva 
Edmondia sp. 
Allorisma subcuneata 
Crustacea 
Phyllocarida 
Concaviocaris sinuata 
-38-
Echinodermata 
Indeterminate Crinoidea 
Chordata 
Vertebrata 
Acanthodi 
Acanthodes sp. 
Palaeoniscoidea 
indeterminate sp. 
